Will OCI's O, A-band channels contain the
information needed to infer the height &
thickness of an optically thin layer of
absorbing aerosols? If not, can a MAP help?
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OCl’s spectral sampling of Oxygen A-band
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OCl’s spectral sampling of Oxygen A-band
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Forward signal model:

Dark surface
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Forward signal model: Representativeness, 1
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Forward signal model: Representativeness, 2
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Forward signal model: Dark surface
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Forward signal model: Dark surface
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Bayesian/Rodgers-like Estimation of
Posterior/Retrieval Error & Retrievability

y =[DOAS, ;. DOAS, ,,DOAS, | are data, where subsctipt is 7, , (A, = 755.75 nm) with =1 (m = 3).
S, = diag[(0.015y, )*] is measurement m X m error (co)variance matrix.

S, = diag[250°,150°] is nx n "apriori" uncertainty (co)variance matrix in mbar® for x=[p,,Ap]' (n=2). & H+@#.2#.€

S, = (MaX[O 025,0.15/ a])2 is 1 X 1 uncertainty (variance) on non-retrieved parameter 7, . ,6632, 78I

f(x,b;---) is the forward model for the DOAS ratio.
of of

K =—,K, = — are Jacobian matrices for retrieved (mx 2) and non-retrieved (Mx 1) quantities.

0x

S, =K,S, K, is forward model error mx m covariance matrix, from uncertainty on non-retrieved properties.

S, =8, +8; is total covariance error matrix for estimation of cost function: (y - f (x))'S. (y - £(x))/2. 964.;&40.J<4N&*)
B L&P@I1)8D&'<).6N.

S = (KTSEIK + Sa) is the "posterior" error estimate for retrieved quantities in mbar”. S I.(+&(.6N5,/10

From there, uncertainty on each retrieved quantity is: o0, = \/STI (i=1,...,n) in mbar.

A non-dimensional counterpart is the "Degree of Freedom" (DoF) for each quantity: A, (i =1,...,n) from] I m.cCM?.:J.F

A=I-S.S_'. Note that DoF €[0,1] measures what the observations do to improve on the prior info. >C



Bayesian/Rodgers-like Estimation of
Posterior/Retrieval Error & Retrievability
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DoFs of X, for Ocean Color Imager (OCI) only
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DoFs of X, for OCI+MAP (Multi-Angle Polarimeter)
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DoFs of X, for OCI+MAP (Multi-Angle Polarimeter)
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Forward signal model: Partially reflective surface
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Forward signal model: Partially reflective surface
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Forward signal model: Partially reflective surface
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DoFs of X
, for OCl+
MAP: Slightly reflective
surface
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Summary
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